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(54) EQUALIZER 
(57)Abstract 

PROBLEM TO BE SOLVED: To transmit high-speed data by means 
of optional cable length by changing a frequency characteristic in 
accordance with the cable length of a detected coaxial cable so as 
to automatically equalize a transmission signal. 
SOLUTION: A cable length detecting circuit 2 wave-detects a part 
of a frequency component of an input signal and obtains its wave- 
detection voltage. The wave-detection voltage is transmitted to a 
bias voltage generating circuit 4. In the bias voltage generating 
circuit 4, the voltage required for the bias of an equalizing circuit 3 
is generated from the wave-detection voltage. The bias voltage is 
transmitted to the equalizing circuit 3. The equalizing circuit 3 is 
provided with a circuit where the frequency characteristic is 
changed in accordance with the control voltage and an output from 
the cable length detecting circuit 2 is inputted to the circuit 3 as 
the control voltage. Concretely speaking, the bias voltage 
corresponding to the cable length of the coaxial cable from the bias 
voltage generating circuit 4 is added so as to equalize a reception 
signal. Then, it is amplified by an amplifier 5 and added to a 
quantization feed back circuit 6. 
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[Claim(s)] 

[Claim 1] The equalizer characterized by having a cable length detection means to detect 
the cable length of the above-mentioned coaxial cable, and an identification means by 
which frequency characteristics change according to the cable length from the above- 
mentioned cable length detection means, and changing in the equalizer which equalizes 
the signal transmitted with a coaxial cable. 

[Claim 2] The equalizer according to claim 1 characterized by the magnitude of 
attenuation of a predetermined band changing with the above-mentioned identification 
means. 

[Claim 3] The above-mentioned cable length detection means is an equalizer according to 
claim 1 characterized by having an extract means to extract the frequency of a 
predetermined band, and a detection means to detect the output from the above- 
mentioned extract means, and outputting the detection electrical potential difference from 
this detection means. 

[Claim 4] The above-mentioned identification means is an equalizer according to claim 1 
characterized by having the circuit where frequency characteristics change according to 
control voltage, and inputting the output from the above-mentioned cable length detection 
means as control voltage. 

[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention relates to the equalizer from which the frequency 
characteristics of a signal change. 

[0002] 

[Description of the Prior Art] Conventionally, as the transmission system using a coaxial 
cable is shown in drawing 9 , through a cable driver 13, the data inputted into the 
transmitter 12 are serial to a coaxial cable 14, and are sent out to it. The equalizer 16 is 
formed in the receiver 15 of the receiving end of this coaxial cable 14. The transmitted 
data are decreasing the coaxial cable 14 by cable loss during the transmission. 
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[0003] The cable loss called so-called root f property becomes large, so that the 
frequency of transmission data is specifically so higji that cable length is long, when 
performing data transmission using a coaxial cable. That is, the frequency characteristics 
of a decay area change. 

[0004] Therefore, as for the transmission data from a coaxial cable 14, flattening of the 
frequency characteristics by the cable loss in the transmission band is carried out by the 
equalizer 16. By being amplified to required level with the amplifier which is not 
illustrated, received data are restored and this transmission data by which flattening was 
carried out is outputted. 

[0005] Next, the identification principle of a coaxial cable is explained using drawing 10 . 

[0006] For example, as shown in drawing 10 A, let the frequency characteristics of a 
coaxial cable 14 be Curve b. As shown in drawing 10 B, when cascade connection of the 
equalizing circuit 17 is carried out to the coaxial cable 14, let the frequency 
characteristics of this equalizing circuit 17 be the curve a of drawing 10 A which 
disagrees with the frequency characteristics of a coaxial cable 14 in the fixed band from a 
frequency fl to a frequency fh Thereby, as by passing through an equalizing circuit 17 
shows the signal transmitted in the coaxial cable 1 4 to the curve c of drawing 10 A, in the 
band from a frequency fl to a frequency fh, identification of the frequency characteristics 
by the cable loss proportional to a frequency covered with the coaxial cable 1 4 is carried 
out 

[0007] 

|Pn>blem(s) to be Solved by the Invention] By the way, the clock frequency used for the 
serial transmission of a hig^^efinition-television-broadcasting signal is 1.485GHz, and 
sign format is NRZ (non return to zero). Thus, in transmitting a high-speed signal using a 
coaxial cable, the signal transmitted receives cable loss greatly. Specifically by the 
transmission system using a coaxial cable, the data of a gigabit (Gbit) unit can realize 
only dozens of m transmission. 

[0008] Then, this invention offers the equalizer which can transmit high-speed data to a 
long distance more in view of the above-mentioned actual condition in the equalizer with 
which the transmission system using a coaxial cable is equipped. 

[0009] 

[Means for Solving the Problem] Frequency characteristics change according to the cable 
length of the coaxial cable which detected the equalizer concerning this invention, 

[0010] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained, referring to a drawing. 
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[001 1] The rough configuration of the gestalt of operation of the equalizer concerning 
this invention is shown in drawing 1 . 

[0012] This equalizer is equipped with the cable length detecting circuit 2 which is a 
cable length detection means to detect the cable length of a coaxial cable, and the 
equalizing circuit 3 which is an identification means by which frequency characteristics 
change according to the cable length from the above-mentioned cable length detecting 
circuit 2, and changes, 

[0013] The signal transmitted in the coaxial cable is received and inputted into this 
equalizer 1 with an input terminal 31. The signal transmitted in the coaxial cable is a 
signal by the high-speed dock frequency, for example, is a Hi-Vision data signal. This 
input signal is sent also to an equalizing circuit 3 while it is sent to the cable length 
detecting circuit 2. 

[0014] In the cable length detecting circuit 2, some frequency components of an input 
signal are detected and the detection electrical potential difference is obtained With this 
detection electrical potential difference, the cable length of the coaxial cable with which 
the signal was transmitted can be presumed This detection electrical potential difference 
is sent to the bias voltage generating circuit 4. 

[001 5] In the bias voltage generating circuit 4, an electrical potential difference required 
for. the bias of an equalizing circuit 3 is generated based on a detection electrical potential 
difference. This bias voltage is sent to an equalizing circuit 3. It is possible to specifically 
use for this bias voltage generating circuit 4 the nonlinear DC amplifier which consists of 
op amplifiers. With this nonlinear DC amplifier, required bias voltage has been obtained 
from the above-mentioned detection electrical potential difference in the equalizing 
circuit 3, 

[0016] An equalizing circuit 3 is equipped with the circuit where frequency 
characteristics change according to control voltage, the output from the cable length 
detecting circuit 2 is inputted as control voltage, the bias voltage according to the cable 
length of a coaxial cable from the bias voltage generating circuit 4 is applied, and, 
specifically, identification of the input signal is carried out That is, the magnitude of 
attenuation of a predetermined band changes. After this signal by which identification 
was carried out is amplified so that it may be set to fixed level with the automatic-gain- 
control amplifier ******** AGC (automatic gain control) amplifier 5, it is added to the 
quantization feedback circuit 6. DC playback is performed in this quantization feedback 
circuit 6. The output from this quantization feedback circuit 6 is ECL (emitter-coupled 
logic) level, and is outputted from an output terminal 32* Specifically, this ECL level is 
about 0.8 ****-p. 

[0017] Next, the cable length detecting circuit 2 is explained concretely. 

[0018] The rough configuration of one example of the cable length detecting circuit 2 is 
shown in drawing 2 . This cable length detection means 2 is equipped with the band pass 
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filter 23 which is an extract means to extract the frequency of a predetermined band, and 
the wave detector 24 which is a detection means to detect the output from the above- 
mentioned band pass filter 23, and outputs the detection electrical potential difference 
from this wave detector 24. 

[0019] The signal received in the equalizing circuit 1 of drawing 1 is inputted into the 
input terminal 21 of drawing 2 . Amplifier 22 is buffer amplifier of low interest profit, 
and has the work which performs the so-called isolation for the processing after 
impedance matching and this amplifier 22 not to affect an equalizing circuit 6. When an 
input signal has a band pass filter 23 passed through amplifier 22, some frequency 
components are extracted. This extracted frequency component is sent, detected and 
outputted to a wave detector 24. This detection output is amplified with DC amplifier 25, 
and is outputted as a detection electrical potential difference from an output terminal 26. 
The bias voltage generated in this **** for detection electrical potential differences and 
the bias voltage generating circuit 4 is supplied to an equalizing circuit 3 as control 
voltage. 

[0020] The relation between the cable length of the coaxial cable of 5C2V and the 
detection electrical potential difference obtained in the cable length detecting circuit 2 is 
shown in drawing 3 . If the cable length of a coaxial cable is set to about 80-90m or more 
as shown in drawing 3 , a detection electrical potential difference will become low. 

[0021] Next, an equalizing circuit 3 is explained concretely. 

[0022] The rough configuration of one example of an equalizing circuit 3 is shown in 
drawing 4 . The equalizing circuit of drawing 4 carries out impedance matching of the 
input signal of an input terminal 8, and the output signal of an output terminal 10, and 
consists of filter 3B of the same circuitry as filter 3A connected to the input terminal 31 
of the equalizer 1 of drawing 1 , and filter 3A by which series connection was carried out 
to the output side of this filter 3 A. 

[0023] Specifically, series connection of the coil L10 with which parallel connection of 
the resistance Rpl which parallel connection of the resistance RIO and the capacitor CIO 
by which filter 3A sets up the attenuation band of the frequency of an input signal is 
carried out, and sets up the inclination of the attenuation band of a frequency to resistance 
R10 and a capacitor C10 was carried out, and one side was grounded by resistance RIO is 
carried out Moreover, the series connection of the coil 120 with which parallel 
connection of the resistance Rp2 which the series connection of the filter 3B is carried 
out to the output side of filter 3 A, and parallel connection of the resistance R20 and the 
capacitor C20 which set up the attenuation band of the frequency of an output signal is 
carried out, and sets up the inclination of the attenuation band of a frequency to resistance 
R20 and a capacitor C20 was carried out, and one side was grounded by resistance R20 is 
carried out 

[0024] That is, filter 3A and filter 3B are the high-pass filters of the same circuitry, series 
connection of the high-pass filter of 8 or 2 input terminals and the output terminal 10 is 



4 



carried out, and an equalizing circuit 3 changes. While setting up a cut off frequency by 
the resistance RIO and the capacitor CIO which were connected to the input terminal 8 in 
filter 3 A at juxtaposition through the capacitor Cpl from which a dc component is 
removed, and resistance Rl 1 and the capacitor CI 1 of a series connection amending the 
linearity of a decay area and aligning with a passage frequency with a coil L10, 
impedance matching of a broadband is made easy to take. Moreover, while setting up a 
cut off frequency by the resistance R20 and the capacitor C20 which were connected to 
juxtaposition in filter 3B at the output terminal 10 through the capacitor Cp2 from which 
a dc component is removed, and resistance R21 and the capacitor C21 of a series 
connection amending the linearity of a decay area and aligning with transmission 
frequency with a coil L20, impedance matching of a broadband is made easy to take. 

[0025] In addition, the connection sequence of the resistance Rl 1 and the capacitor CI 1 
in filter 3A and the connection sequence of the resistance R21 and the capacitor C21 in 
filter 3B may be reverse. 

[0026] Furthermore, as opposed to resistance RIO and a capacitor C10, a pin diode Rp2 is 
connected to juxtaposition to resistance R20 and a capacitor C20, respectively, and a pin 
diode Rp2 is connected [ the so-called pin diode Rpl which is resistance ] to an input 
terminal 8 for a pin diode Rpl to hard flow by n side edge again at an output terminal 10, 
respectively. The inclination to the frequency of the magnitude of attenuation in a decay 
area is set up with these pin diodes Rpl andRp2. 

[0027] Moreover, the control terminal 9 is installed at the node of a pin diode Rpl and a 
pin diode Rp2 through the resistance Rb which sets up the control bias current of pin 
diodes Rpl and Rp2. The bypass capacitor Ce with which one side was grounded is 
connected to this control terminal 9. The bias voltage from the above-mentioned bias 
voltage generating circuit 4 is inputted into this control terminal 9 as control voltage 
Vcont 

[0028] By controlling the control voltage Vcont inputted into the above-mentioned 
equalizer 1 to be shown in drawings B, the resistance of the pin diodes Rpl and Rp2 of 
an equalizing circuit 3 is controlled, and the magnitude of attenuation by frequency 
characteristics can be changed. As shown in drawine 5 A, when control voltage Vcont is 
specifically enlarged, the magnitude of attenuation of the band to a frequency fh can be 
made small in this case, and a fixed band and when control voltage Vcont is made small, 
the magnitude of attenuation of the band to a frequency fh can be enlarged conversely. 
Thus, identification of an input signal is performed by making the cable length from 
which a coaxial cable differs correspond, and controlling frequency characteristics. 

[0029] Drawing 6 shows the passage property according to the cable length of the coaxial 
cable of 5C2V. This passage property shows the magnitude of attenuation to the 
frequency of the signal transmitted in the coaxial cable of each cable length. As for the 
curve a of drawing 6 , cable length is the passage property of a 100m coaxial cable, cable 
length is the passage property of a 160m coaxial cable, and Curve b is [ the cable length 
of Curve c ] the passage property of a 200m coaxial cable. The optimal bias voltage 
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corresponding to the passage property according to this cable length is supplied to an 
equalizing circuit 3. 

[0030] Moreover, drawing 7 connects to the equalizing circuit 3 of an equalizer 1 the 
. coaxial cable with the passage property shown in drawing 6 of 5C2V, and shows the 
identification property at the time of supplying the optimal bias voltage for this 
equalizing circuit 3, and performing identification. In addition, drawing 7 shows the 
identification property at the time of equalizing the frequency of the band from near DC 
to 750MHz. Curve b is an identification property when cable length uses a 140m coaxial 
cable, the curve a of drawing 7 is an identification property when cable length uses a 
100m coaxial cable, and Curve d is [ Curve c is an identification property when cable 
length uses a 160m coaxial cable, and ] an identification property when cable length uses 
a 200m coaxial cable. 

[0031] Relation with bias voltage required in order to perform the cable length and 
identification when using the coaxial cable of 5C2 V is shown in drawing 8 . Thus, when 
bias voltage is small when cable length is long, and cable length is short, big bias voltage 
is needed. 

[0032] Since identification of the serial data transmitted by using for the transmission 
system using a coaxial cable the equalizer mentioned above can be performed 
automatically, identification can be performed also when the above-mentioned serial data 
is high-speed data. 

[0033] 

[Effect of the Invention] Since the equalizer applied to this invention like [ it is ****** 
and ] also from the above explanation can perform identification of a transmission signal 
automatically when frequency characteristics change according to the cable length of the 
detected coaxial cable, in the transmission system using a coaxial cable, transmission of 
the high speed data in the cable length of the arbitration to several m - hundreds of m of it 
is attained, 

[Brief Description of the Drawings] 

rDrawing 1] It is the rough block diagram of the gestalt of operation of the equalizer 
concerning this invention. 

rDrawing 2) It is the rougb block diagram of a cable length detecting circuit 
rDrawing 3] It is drawing showing the relation between cable length and a detection 
electrical potential difference. 

[Drawing 4] It is the rough block diagram of an equalizing circuit 

fDrawing 5] It is drawing for explaining the transmission characteristic of an equalizing 

circuit 

rDrawing 6] It is drawing showing the passage property of a coaxial cable (5C2V). 
fDrawing 7] It is drawing showing the identification property of an equalizing circuit 
[Drawing 8] It is drawing showing the relation between the bias voltage of an equalizing 
circuit, and cable length. 
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[Drawing 91 It is the rough block diagram of a transmission system using a coaxial cable. 
[Drawing 10] It is drawing for explaining the principle of identification. 

[Description of Notations] 

1 Equalizer 

2 Cable Length Detecting Circuit 

3 Equalizing Circuit 

4 Bias Voltage Generating Circuit 

5 AGC Amplifier 

6 Quantization Feedback Circuit 
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